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Abstract—New developed approach for Functional Cost 
Analysis (FCA) based on virtual prototyping (VP) models in 
CAD/CAE environment, applicable and necessary in developing new 
products is presented. It is instrument for improving the value of the 
product while maintaining costs and/or reducing the costs of the 
product without reducing value. Five broad classes of VP methods 
are identified. Efficient use of prototypes in FCA is a vital activity 
that can make the difference between successful and unsuccessful 
entry of new products into the competitive word market. Successful 
realization of this approach is illustrated for a specific example using 
press joint power tool. 
 
Keywords—CAD/CAE environment, Functional Cost Analysis 
(FCA), Virtual prototyping (VP) models.  
I. INTRODUCTION 
HE current trend forces companies to produce low-cost 
and high-quality products in order to maintain their 
competitiveness at the highest possible level, which arises due 
to rapid technological developments. There is no doubt that, 
reducing the cost of a product at the design stage is more 
effective than at the manufacturing stage. Therefore, if the 
product manufacturing cost can be estimated during the early 
design stage, designers can modify the design to achieve 
proper performance as well as a reasonable cost at this stage. 
Functional Cost Analyze (FCA) of Functional Value 
Analyze (FVA) is a value engineering method that aims to 
increase the difference between the cost and value of a 
product [1]. The cost is amount that is incurred in the 
production and delivery of the product. What the product is 
worth in the eye of the customer is considered the value. 
When completing a FCA this definition is extremely 
important. The design team may not perceive a certain product 
feature to be valuable, however it is important to the customer, 
than that feature must be regarded as valuable. 
In this respect, physical prototyping can prove to be very 
lengthy and expensive, especially if modifications resulting 
from design reviews involve tool redesign.  
Despite reliability and high accuracy of CNC, its increased 
time and cost over other available processes have discouraged 
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its use, although high-speed CNC machining attempts to 
improve shortcomings of CNC by decreasing machining cycle 
times and increasing material removal rates [5]. The 
availability and affordability of advanced computer 
technology has paved the way for increasing utilization of 
prototypes that are digital and created in computer-based 
environments, i.e. they are virtual as opposed to being 
physical. 
The main aim of this paper is to present a new approach 
which define performance of Functional cost analyze based on 
virtual prototypes in CAD/CAE environment, while using all 
of their advantages and specific techniques. The proposed 
approach is illustrated with an industrial example. 
II. FUNCTIONAL COST ANALYSES BASED ON VIRTUAL 
PROTOTYPES  
A. Virtual Prototypes 
Virtual prototyping is an aspect of information technology 
that permits analysts to examine, manipulate, and test the 
form, fit, motion, logistics, and human factors of conceptual 
designs on a computer monitor. Pratt [4] states that almost any 
form of computer model will serve for some purpose as a 
virtual prototype. Based on the modeling objectives and 
purposes, five broad classes of VP methods are identified: 
1. Visualization Models 
Visualization models are used for examination of form as 
well as appearance. These models play a crucial role in 
communication of product information between a variety of 
users including marketing people, customers, managers, 
product development teams and engineering and even repair 
and maintenance personnel. Visual appearance also serves as 
an attraction factor. Modern visualization software can 
simulate interactive navigation capabilities through complex 
assemblies of any size to enable effective and accurate visual 
inspection. 
2. Fit and Interference 
Fit and interference assessment is generally an iterative, 
time consuming and error prone process that would benefit 
from being replaced with VP using three dimensional models. 
Using VP, the product can be evaluated automatically with 
great accuracy and speed, resulting in a listing of all the 
interference's. It is also possible visually to inspect the virtual 
prototypes, where clearances and interfering areas of the CAD 
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